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57 ABSTRACT

An input module includes a substrate, at least two bio-keys
and a control unit. The substrate has at least two bio-leads and
switches. Each of the bio-keys has a key surface, at least one
conductive elastic piece and a protrusion. The conductive
elastic piece is electrically connected and conducted to the
key surface and the bio-leads. The control unit has an input-
signal generating element and a biological-signal generating
element. The input-signal generating element is configured to
generate a first input signal and a second input signal by using
the protrusion to toggle the switch. The biological-signal
generating element is configured to generate a bioelectric
signal through the electrical conduction between the bio-key
and the bio-lead. The present invention further provides an
electronic device, in which the bioelectric signal is analyzed
by an operational unit to generate a biological function index.

19 Claims, 17 Drawing Sheets
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1
INPUT MODULE AND ELECTRONIC DEVICE
HAVING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an input module, and in
particular to an input module capable of generating bioelec-
tric signals and key signals.

2. Description of Prior Art

Since many people pay more attention to keep their health,
a biological-function monitoring system has become a neces-
sity for modern people. Accordingly, various biological-func-
tion monitoring products are developed.

Taiwan Patent No. M567833 discloses a card type body fat
meter, in which two electrodes are provided on a casing of the
body fat meter to measure the body impedance between two
fingers of a person to be tested, thereby measuring the body
fat index of the person. However, in using such a body fat
meter, the user needs to input his/her weight and height by an
increment key or a decrement key. Furthermore, the monitor-
ing software installed in this biological-function monitoring
product is too simple that only the body fat ratio can be
calculated.

According to the above, people pay more attention to the
biological-function monitoring devices which are preferably
activated by a simple operation. For example, the aforesaid
card type body fat meter is different from the traditional bulky
body fat meter in that the card type body fat meter can be
carried by the user and operated with a common battery.
Furthermore, Taiwan Patent No. M363898 discloses a por-
table physiological measurement device, in which physi-
ological sensors are combined with a display unit, so that a
user can directly read his/her physiological indexes on the
display unit.

Although the current biological-function monitoring
device has been made so compact for easy carry, sucha device
merely has one function, so that it cannot be used with other
portable electronic products. If a sensor for measuring the
bioelectric signals could be assembled with other electronic
input device to integrate an input module with multiple input
functions while the dimension and interface of the input mod-
ule after combination are substantially equal to those before
combination, a biological-function monitoring system can be
successfully attached to a portable electronic product. With
this arrangement, not only the function of the current portable
electronic product is improved, but also the measurement of
the biological functions of the user becomes more convenient.

SUMMARY OF THE INVENTION

In order to solve the above problems in prior art, an objec-
tive of the present invention is to provide an input module,
which is capable of generating key signals and bioelectric
signals.

Another objective of the present invention is to provide an
electronic device capable of performing biological-function
monitoring operation and key operations, and its performance
can be improved based on the user’s demand.

In order to achieve the above objectives, the present inven-
tion provides an input module including: a substrate, at least
two bio-keys and a control unit. The substrate has at least two
bio-leads and at least two switches. The bio-key has a key
surface, at least one conductive elastic piece and a protrusion.
The conductive elastic piece is electrically conducted to the
key surface and the bio-leads. The protrusion is located at a
position corresponding to the switch. The control unit has an
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input-signal generating element and a biological-signal gen-
erating element. The input-signal generating element is con-
figured to generate a first input signal and a second input
signal with the protrusion of the bio-key toggling the switch.
When the two bio-keys are contacted by fingers, the biologi-
cal-signal generating element is configured to generate a bio-
electric signal through the electrical conduction between the
bio-key and the bio-lead.

In order to achieve the above objectives, the present inven-
tion further provides an input module including: a substrate,
at least two bio-keys and a control unit. The substrate has at
least two bio-leads and at least two switches. The bio-key has
a key surface, at least one conductive piece, an elastic piece
and a protrusion. The elastic piece is connected to the key
surface and the bio-lead. The bio-key is electrically con-
ducted to the bio-lead. The protrusion is located at a position
corresponding to the switch. The control unit has an input-
signal generating element and a biological-signal generating
element. The input-signal generating element is configured to
generate a first input signal and a second input signal with the
protrusion of the bio-key toggling the switch. When the two
bio-keys are contacted by fingers, the biological-signal gen-
erating element is configured to generate a bioelectrical sig-
nal through the electrical conduction between the bio-key and
the bio-lead.

In order to achieve the above objectives, the present inven-
tion provides an electronic device including: an input module,
acontrol unit, an operational unit and a display unit. The input
module has a substrate and at least two bio-keys. The sub-
strate has at least two bio-leads and at least two switches. The
bio-key has a key surface, at least one conductive elastic piece
and a protrusion. The conductive elastic piece is electrically
connected to the key surface and the bio-leads. The protrusion
is located at a position corresponding to the switch. The
control unit is electrically connected to the substrate and has
an input-signal generating element and a biological-signal
generating element.

The input-signal generating element is electrically con-
nected to the switch and is configured to generate a first input
signal and a second input signal with the protrusion of the
bio-key toggling the switch. The biological-signal generating
element is configured to drive the bio-lead to generate a
bioelectric signal. The operational unit is electrically con-
nected to the input-signal generating element and the biologi-
cal-signal generating element. The operational unit is config-
ured to analyze the bioelectric signal to generate at least one
biological function index. The biological function index is
displayed on the display unit, thereby performing the biologi-
cal-function monitoring operation and the key operation.
With this arrangement, the electronic device capable of per-
forming the key operations can be integrated with an elec-
tronic device capable of performing the biological-function
monitoring operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is aperspective view showing an input module of the
present invention;

FIG. 2 is a cross-sectional view showing the input module
of the present invention;

FIG. 3 is a block view showing the input module of the
present invention;

FIG. 4 is a schematic view (I) showing the operation of the
input module of the present invention;

FIG. 5A is a schematic view (II) showing the operation of
the input module of the present invention;
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FIG. 5B is a schematic view (III) showing the operation of
the input module of the present invention;

FIG. 6A is another cross-sectional schematic view (I)
showing the input module of the present invention;

FIG. 6B is another cross-sectional schematic view (II)
showing the input module of the present invention;

FIG. 6C is another cross-sectional schematic view (III)
showing the input module of the present invention;

FIG. 7 is a further cross-sectional schematic view showing
the input module of the present invention;

FIG. 8A is a cross-sectional schematic view (I) showing
another input module of the present invention;

FIG. 8B is a cross-sectional schematic view (II) showing
another input module of the present invention;

FIG. 9 is a schematic view showing the operation of the
input module of the present invention;

FIG. 10A is a perspective view (I) showing an electronic
device of the present invention;

FIG. 10B is a perspective view (II) showing the electronic
device of the present invention;

FIG. 10C is a cross-sectional view showing the electronic
device of the present invention; and

FIG. 11 is a block view showing the electronic device of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

The above-mentioned objectives, structural and functional
features of the present invention will be described with ref-
erence to preferred embodiments thereof and the accompa-
nying drawings.

Please refer to FIGS. 1 to 3. The present invention is
directed to an input module 10. According to the present
embodiment, the input module 10 includes a substrate 11, at
least two bio-keys 12 and a control unit 13. The substrate 11
has at least two bio-leads 111 and at least two switches 112.
Each of the bio-keys 12 is provided with a key surface 121.
One side of the key surface 121 is electrically connected to
one end of a conductive elastic piece 122. The other end of the
conductive elastic piece 122 is electrically connected to the
substrate 11 and electrically conducted to the bio-leads 111.
The bio-key 12 is provided with a protrusion 123 below the
key surface 121 at a position corresponding to the switch 112.

The control unit 13 has an input-signal generating element
131 and a biological-signal generating element 132. The
input-signal generating element 131 is configured to generate
afirstinput signal S1 and a second input signal S2 through the
toggling of the switch 112. The biological-signal generating
element 132 is configured to generate a bioelectric signal S3
through the electrical conduction between the bio-key 12 and
the bio-lead 111.

Please refer to FIGS. 3 and 4 again. The bio-key 12 of the
input module 10 is configured to perform a command input
operation or a biological-function monitoring operation
based on demands. The key surface 121 of the bio-key 12 has
characters, numerals or patterns for an input operation. When
the input operation is performed, the user presses the key
surface 121 of the bio-key 12. The key surface 121 is sup-
ported on the substrate 11 through the vertical movement of
the conductive elastic piece 122 on one side of the key surface
121. The protrusion 123 on one side of the key surface 121 is
configured to toggle the switch 112, whereby the input-signal
generating element 131 can generate the first input signal S1
and the second input signal S2 and the steps of the input
operation can be completed.

Please refer to FIGS. 3, 5A and 5B. The bio-key 12 may be
made of electrical conductive materials or electrical non-
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conductive material. If the bio-key 12 is made of electrical
conductive materials, the bio-key 12 can extend to be electri-
cally conducted to the conductive elastic piece 122 (as shown
in FIG. 5A). In the present embodiment, the bio-key 12 is
made of electrical non-conductive material (as shown in FI1G.
5B). The key surface 121 has an electrical conductive layer
124 extending to be electrically conducted to one end of the
conductive elastic piece 122. Electrical conductive glue (not
shown) may be applied between the electrical conductive
layer 124 and the conductive elastic piece 122 for electrical
conduction. The other end of the conductive elastic piece 122
is electrically connected to the substrate 11 and electrically
conducted to the bio-lead 111. The biological-signal gener-
ating element 132 is configured to detect whether the at least
two bio-keys 12 are contacted by fingers by using a first
driving voltage to drive the bio-lead 111, so that the user can
use the bio-key 12 of the input module 10 to perform a
biological-function monitoring operation. In this operation,
with the fingers touching the key surface 121 of one of the
bio-keys 12, the biological-signal generating element 132
senses that two fingers are electrically connected to the con-
ductive elastic piece 122 and the bio-leads 111 through the
electrical conductive layer 124. Then, a second driving volt-
age is used to drive the bio-lead 111 to generate the bioelectric
signals S3. In this way, the steps of the biological-function
monitoring operation are completed.

The input module 10 may also have a switch mechanism.
When the user intends to use the bio-keys 12 of the input
module 10 to perform the biological-function monitoring
operation, the protrusions 123 of the two bio-keys 12 are used
to toggle the corresponding switches 112. The second driving
voltage drives the bio-leads 111 to generate the bioelectric
signal S3, thereby completing the biological-function moni-
toring operation. Alternatively, the input module 10 may be
connected to an external host (not shown). The biological-
signal generating element 132 is activated by the external host
to drive the bio-leads 111 to thereby generate the bioelectric
signal S3.

Please refer to FIGS. 6A, 6B and 6C. The key surface 121
is made of electrical non-conductive materials. The key sur-
face 121 is provided with a through-hole 1211. The interior of
the through-hole 1211 is provided with an electrode 125. One
end of the electrode 125 extends to be connected with the
conductive elastic piece 122. When two fingers touch the two
key surfaces 121, the fingers contact the electrodes 125 to be
electrically connected to the conductive elastic pieces 122
and the bio-leads 111. The electrode 125 is disposed through
the through-hole 1211 and located at a position correspond-
ing to the key surface 121. As shown in this figure, the other
end of the electrode 125 may protrude from or recess in the
key surface, or the other end of the electrode 125 extends to be
parallel to the key surface. As shown in FIG. 7, the key surface
121 is made of electrical conductive materials. The key sur-
face 121 may be integrally connected to the conductive elastic
piece 122, so that the key surface 121 can be electrically
connected to the conductive elastic piece 122 and the bio-lead
111. Further, the key surface 121 can be supported on the
substrate 11 through the vertical movement of the conductive
elastic piece 122.

Please refer to FIG. 8A, which shows another preferred
embodiment of the present invention. In the present embodi-
ment, the whole structure and the relationship among the
elements thereof are substantially the same as those in the
previous embodiment, so that the redundant description is
omitted for simplicity. The difference between the present
embodiment and the previous embodiment lies in that: each
of'the bio-keys has the key surface 121, the protrusion 123, at
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least one elastic piece 126 and at least one electrical conduc-
tive piece 127. The elastic piece 126 is made of electrical
non-conductive materials. One end of the elastic piece 126 is
connected to the substrate 11, and the other end thereof is
connected to the key surface 121. The bio-key 12 is provided
with at least one electrical conductive piece 127 to be elec-
trically conducted to the key surface 121 and the bio-lead 111.
Electrical conductive glue (not shown) may be applied among
the electrical conductive piece 127, the key surface 121 and
the bio-lead 111 for electrical conduction. In operation, with
the fingers touching the key surface 121 of one of the bio-keys
12, the biological-signal generating element 132 (as shown in
FIG. 3) senses that two fingers are electrically connected to
the conductive elastic piece 127 and the bio-leads 111
through the key surface 121. In this way, the steps of the
biological-function monitoring operation are completed. As
shown in FIG. 8B, as mentioned in the above, the key surface
121 is made of electrical non-conductive materials. The key
surface 121 is provided with a through-hole 1211 and the
electrode 125 is disposed in the through-hole 1211. One end
of the electrode 125 extends to be connected to the electrical
conductive piece 127, thereby completing the steps of the
biological-function monitoring operation.

As shown in FIGS. 3 and 9, the input module 10 may be
arranged with at least one mechanical key 14 and at least one
touch pad 15, thereby simulating an operating interface of a
notebook computer. With the input-signal generating element
131 generating a first input signal S1 and a second input signal
S2 through the toggling of the switches 112, the two bio-keys
12 can simulate a left key and a right key of a mouse.

Please refer to FIGS. 10A, 10B, 10C and 11, which show
an electronic device 20 according to a preferred embodiment
of the present invention. The electronic device 20 comprises
the input module 10, the control unit 13, an operational unit
30 and a display unit 40. The input module 10 includes the
substrate 11 and at least two bio-keys 12. The control unit 13
may be fitted with the electronic device 20 or the input mod-
ule 10. In the present embodiment, the control unit 13 is fitted
with the electronic device 20. The control unit 13 is electri-
cally connected to the substrate 11 and has an input-signal
generating element 131 and a biological-signal generating
element 132. The input-signal generating element 131 is elec-
trically connected to the switch 112, thereby generating a first
input signal S1 and a second input signal S2 through the
toggling of the switch 112. The biological-signal generating
element 132 is driven by the bio-lead 111 to generate a bio-
electric signal S3. The biological-signal generating element
132 is electrically connected to the operational unit 30 and
transmits the bioelectric signal S3 to the operational unit 30
for processing. The operational unit 30 includes a memory
region (not shown) and operational programs stored in the
memory region. Thus, with the operational programs analyz-
ing the bioelectric signal S3, the operational unit 30 generates
at least one biological function index S5 to be displayed on
the display unit 40.

In this way, the user can use the electronic device 20 to
perform the steps of the biological-function monitoring
operation.

The electronic device 20 further includes a touch surface
21 and a plurality of mechanical keys 22. The touch surface
21 and the mechanical keys 22 are electrically connected to
the input-signal generating element 131. The touch surface 21
is made of light-transmitting materials and provided above
the display unit 30. The bio-key 12 is disposed around the
touch surface 21. The user presses the bio-key 12 in such a
manner that the input-signal generating element 131 can indi-
vidually generate the first input signal S1 and the second input
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signal S2. The plurality of mechanical keys 22 is used to
generate a plurality of third input signals S4. The first input
signal Si is used to simulate an input signal generated by a
right key of the mouse, and the second input signal S2 is used
to simulate an input signal generated by a left key of the
mouse. With this arrangement, the electronic device 20 can
perform the key operation and the biological-function moni-
toring operation simultaneously without changing the dimen-
sion and interface of the electronic device 20.

Although the present invention has been described with
reference to the foregoing preferred embodiments, it will be
understood that the invention is not limited to the details
thereof. Various equivalent variations and modifications can
still occur to those skilled in this art in view of the teachings
of'the present invention. Thus, all such variations and equiva-
lent modifications are also embraced within the scope of the
invention as defined in the appended claims.

What is claimed is:

1. An input module, including:

a substrate having at least two bio-leads disposed at one
side ofthe substrate and at least two switches disposed at
another side of the substrate;

at least two bio-keys;

wherein each bio-key of the at least two bio-keys having a
key surface, at least one conductive elastic piece and a
protrusion,

wherein one end of the conductive elastic piece being elec-
trically connected and conducted to the key surface,
another end of the conductive elastic piece being elec-
trically connected to the substrate and conducted to the
at least two bio-leads, the protrusion being located
below the key surface at a position to a corresponding
switch of the at least two switches; and

a control unit having an input-signal generating element
and a biological-signal generating element, the input-
signal generating element generates a first input signal
and a second input signal through a toggling of the
corresponding switch of the at least two switches, the
biological-signal generating element generates a bio-
electric signal through an electrical conduction between
said each bio-key of the at least two bio-keys and a
corresponding bio-lead of the at least two bio-leads,
wherein the biological-signal generating element drives
the corresponding bio-lead of the at least two bio-leads
to generate the bioelectric signal when electrical-con-
ductive layers of the at least two bio-keys are simulta-
neously contacted by fingers and in response to the at
least two switches being activated by corresponding pro-
trusions of the at least two bio-keys;

wherein the key surface is made of electrical non-conduc-
tive materials, the key surface is provided with a
through-hole, an electrode is disposed in the through-
hole, one end of the electrode extends to be connected
with the conductive elastic piece, and wherein another
end of the electrode protrudes from or recesses in the key
surface, or the electrode extends to be parallel to the key
surface.

2. The input module according to claim 1, wherein the key
surface further having an electrical conductive layer of the
electrical-conductive layers extending to be electrically con-
ducted to the conductive elastic piece, and the key surface is
electrically connected to the corresponding bio-lead of the at
least two bio-leads for producing an electrical connection
between the corresponding bio-lead of the at least two bio-
leads and a user’s finger.

3. The input module according to claim 2, wherein the
biological-signal generating element further drives the at
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least two bio-leads through a first driving voltage and further
detects whether the at least two bio-keys are contacted by the
fingers or not, the biological-signal generating element fur-
ther drives the at least two bio-lead to generate the bioelectric
signal through a second driving voltage when the at least two
bio-keys are contacted by the fingers.

4. The input module according to claim 1, wherein the key
surface is supported on the substrate by the conductive elastic
piece to thereby move vertically on the substrate, and the
protrusion toggles the corresponding switch of the at least two
switches when the key surface moves vertically on the sub-
strate.

5. The input module according to claim 1, wherein the key
surface is further made of electrical conductive materials.

6. The input module according to claim 1, wherein the
input module is connected to an external host, the biological-
signal generating element is activated by the external host to
drive the corresponding bio-lead of the at least two bio-leads
to thereby generate the bioelectric signal.

7. The input module according to claim 1, further including
at least one mechanical key.

8. The input module according to claim 1, further including
at least one touch pad.

9. The input module according to claim 1, wherein the first
input signal is used to simulate an input signal generated by a
right key of a mouse, the second input signal is used to
simulate an input signal generated by a left key of the mouse.

10. An input module, including:

a substrate having at least two bio-leads disposed at one
side of the substrate and at least two switches disposed at
another side of the substrate;

at least two bio-keys;

wherein each bio-key of the at least two bio-keys having a
key surface, at least one elastic piece, at least one elec-
trical conductive piece and a protrusion,

wherein one end of the elastic piece being connected to the
key surface, another end of the elastic piece being con-
nected to the substrate, said each bio-key being electri-
cally conducted to a corresponding bio-lead of the at
least two bio-leads through the electrical conductive
piece, and the protrusion being located below the key
surface at a position to a corresponding switch of the at
least two switches; and

a control unit having an input-signal generating element
and a biological-signal generating element, the input-
signal generating element generates a first input signal
and a second input signal through a toggling of the
corresponding switch of the at least two switches, the
biological-signal generating element generates a bio-
electric signal through an electrical conduction between
said each bio-key and the corresponding bio-lead of the
atleasttwo bio-leads, wherein the biological-signal gen-
erating element drives the at least two bio-leads to gen-
erate the bioelectric signal when electrical-conductive
layers of the at least two bio-keys are simultaneously
contacted by fingers and in response to the at least two
switches being activated by corresponding protrusions
of'the at least two bio-keys;

wherein the key surface is made of electrical non-conduc-
tive materials, the key surface is provided with a
through-hole, an electrode is disposed in the through-
hole, one end of the electrode extends to be connected
with the elastic piece, another end of the electrode pro-
trudes from or recesses in the key surface, or the elec-
trode extends to be parallel to the key surface.

11. The input module according to claim 10, wherein the

key surface further having an electrical conductive layer of
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the electrical-conductive layers extending to be electrically
conducted to the electrical conductive piece, and the key
surface is electrically connected to the corresponding bio-
lead of the at least two bio-leads for producing an electrical
connection between the corresponding bio-lead of the at least
two bio-leads and a user’s finger.

12. The input module according to claim 11, wherein the
biological-signal generating element further drives the corre-
sponding bio-lead of the at least two bio-leads through a first
driving voltage and detects whether the at least two bio-keys
are contacted by the fingers or not, the biological-signal gen-
erating element further drives the corresponding bio-lead of
the at least two bio-leads to generate the bioelectric signal
through a second driving voltage when the at least two bio-
keys are contacted by the fingers.

13. The input module according to claim 10, wherein the
key surface is supported on the substrate by the elastic piece
to thereby move vertically on the substrate, and the protrusion
toggles the corresponding switch of the at least two switches
when the key surface moves vertically on the substrate.

14. The input module according to claim 10, wherein the
key surface is further made of electrical conductive materials.

15. An electronic device, including:

an input module having a substrate and at least two bio-
keys,

wherein the substrate having at least two bio-leads dis-
posed at one side of the substrate and at least two
switches disposed at another side of the substrate,

each bio-key of the at least two bio-keys has a key surface,
at least one conductive elastic piece and a protrusion,

wherein one end of the conductive elastic piece being elec-
trically connected and conducted to the key surface,
another end of the conductive elastic piece being con-
nected to the substrate and conducted to the at least two
bio-leads, the protrusion being located below the key
surface at a position to a corresponding switch of the at
least two switches;

a control unit electrically connected to the substrate and
having an input-signal generating element and a biologi-
cal-signal generating element, the input-signal generat-
ing element generates a first input signal and a second
input signal through a toggling of the corresponding
switch of the at least two switches, the biological-signal
generating element generates a bioelectric signal
through an electrical conduction between said each bio-
key of the at least two bio-keys and a corresponding
bio-lead of the at least two bio-leads, wherein the bio-
logical-signal generating element drives the at least two
bio-leads to generate the bioelectric signal when electri-
cal-conductive layers of the at least two bio-keys are
simultaneously contacted by fingers and in response to
the at least two switches being activated by correspond-
ing protrusions of the at least two bio-keys; and

an operational unit electrically connected to the biological-
signal generating element, the operational unit analyzes
the bioelectric signal to thereby generate at least one
biological function index; and a display unit displays the
biological function index;

wherein the key surface is made of electrical non-conduc-
tive materials, the key surface is provided with a
through-hole, an electrode is disposed in the through-
hole, one end of the electrode extends to be connected
with the conductive elastic piece, another end of the
electrode protrudes from or recesses in the key surface,
or the electrode extends to be parallel to the key surface.

16. The electronic device according to claim 15, further
including a touch surface connected to the control unit, said
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each bio-key of the at least two bio-keys is disposed around
the touch surface, said each bio-key of the at least two bio-
keys is pressed to generate the first input signal and the second
input signal.

17. The electronic device according to claim 16, wherein
the first input signal is used to simulate an input signal gen-
erated by a right key of a mouse, the second input signal is
used to simulate an input signal generated by a left key of the
mouse.

18. The electronic device according to claim 15, further
including a plurality of mechanical keys connected to the
control unit to generate a plurality of third input signals.

19. The electronic device according to claim 15, wherein
the operational unit further includes a memory region and
operational programs stored in the memory region.
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